Various forms of exercise have profoundly different influences on the body's musculature. Power regimes which demand the production of much force over short time periods induce muscle fibre hypertrophy (Goldspink, 198 1) . In contrast, endurance activities primarily induce metabolic adaptations, e.g. increases in mitochondria1 number and size and amounts of associated enzymes (Bernard et al., 1970; Holloszy & Booth, 1976) , with little or no change in muscle bulk. Individual muscles, according to their fibre type composition, vary in both the degree and nature of their response to any given form of exercise.
A modified weight-lifting exercise (Goldspink, 1964 ) was used as a simple but effective muscle-building regime. Three individual muscles, the soleus (slow-twitch) from the hind-limb and the brachialis (fast-twitch) and flexor carpi ulnaris (intermediate type) from the fore-limb, were studied. Attempts were made to correlate the exercise-induced changes in protein turnove within these muscles to the responses of their constituent fibre types.
Twenty-four growing male rats (45-5Og) of the CFY strain (Charles River U.K. Ltd., Manston, Kent, U.K.) were divided equally into control and exercised groups. After 10 days, six animals from each group were killed and the appropriate intact muscles rapidly dissected out, weighed and frozen. These tissues were used for growth-point determinations. On day 14 and before killing, the remaining control and exercised rats were injected with a large dose of phenylalanine (15Opmo1, containing 65pCi of ['HIphenylanine/lOOg body wt. pir ml of iso-osmotic saline) via a lateral tail vein. At lOmin after the start of the injection, animals were killed, muscles from one limb were removed and protein synthesis was measured in each tissue by the method of Garlick et al. (1980) . Contralateral limb muscles were frozen in super-cooled isopentane for histochemical analysis. The precise fibre typing of each muscle was established by its staining response for its myosin ATPase (Tunell & Hart, 1977) .
A significantly greater daily growth rate (i.e. protein accumulation between days 10 and 14) was found in the three muscles of the exercised rats (Table 1) . Fibre hypertrophy was also apparent in all three muscles after 14 days of exercise, as evidenced by increases in their fibre cross-sectional areas. The total number of fibres within any given muscle was unchanged by the exercise. Consistent with such adaptive growth was the increased daiIy accumulation of RNA and DNA in these exercised muscles.
The additional growth of the fast-twitch brachialis muscle after exercise resulted from an increase in the rate of protein synthesis, without any subsequent change in the degradative rate (Table 1) . The reverse was true in the slow-twitch soleus muscle. Here there was no change in the rate of protein synthesis, but a substantial inhibition of the rate of protein degradation ( Table  1 ). The more intermediate type of muscle, the flexor carpi ulnaris, was also intermediate in its response, the exerciseinduced growth correlating with both an enhancement of protein synthesis and an inhibition of its degradative rate (Table 1) . So, although the exercise regime induced growth and fibre hypertrophy in all three muscle types, its intracellular means of achieving this differed markedly from one muscle type to the next.
These findings re-emphasize the fact that tissue growth can be regulated by independently changing the rate of either protein synthesis or protein breakdown, or by changing both simultaneously. In particular, for skeletal muscle it is essential to consider both the muscle types involved and the individual muscle's roles within any given exercise regime. These experiments clearly indicate the need for investigating individual muscles, with this itself being a poor substitute for studying events at the level of the single fibre. Table 1 . Changes in protein turnover of three muscles after 14 days exercise
Total protein synthesized/day was calculated as the product of the fractional synthetic rate, K , (Garlick et al., 1980) and the protein content of that muscle. The daily growth rate (K,) of a muscle was measured as its protein accumulation between days 10 and 14. The rate of protein breakdown (K,,) was calculated by subtracting the measured growth rate from the synthetic rate for each muscle. Each value is the mean f S.E.M. for at least five muscles (*P < 0401). 
